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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the uniformity 
in a gap plane, gap accuracy and alignment accuracy and 
to provide a liquid crystal display element which is 
capable of making high-grade display by executing the 
alignment and gap control of a pair of substrates with 
the same stage. 

SOLUTION: The substrate bonding device has a pair of 
upper and lower surface plates 9, 10 and a recognition 
camera (not shown in Fig.) within a vacuum vessel 8. The 1?r~ 
substrate 2a dropped with liquid crystals installed on the 
lower surface plate 10 and the other substrate 2b is 
attracted to an electrostatic chuck 1 1 disposed on the 
upper surface plate 9. The inside of the vacuum vessel 8 
is maintained under a prescribed pressure and while the 
upper and lower plates 9, 10 are pressurized the 
substrates 2a, 2b are bonded and the markers previously 
formed on the substrates 2a, 2b are aligned. The inside 
of the vacuum vessel 8 is then restored to the atm. 
pressure. Only the sealing material between both 
substrates 2a and 2b is thereafter irradiated with UV rays. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the liquid crystal display component 
characterized by pressurizing in the same process as said 2nd process including the 1st 
process which arranges the convention member which specifies a eel gap at least to one 
side of the substrate of the pair which sandwiches liquid crystal, and the 2nd process 
which carries out location adjustment of the substrate of said pair so that the eel gap of 
the substrate of said pair may become predetermined magnitude. 

[Claim 2] The manufacture approach of a liquid crystal display component according to 
claim 1 of performing said 2nd process within the ambient atmosphere adjusted to the 
predetermined pressure. 

[Claim 3] The surface plate of a pair with which at least one side was prepared possible 
[ displacement ] in said 2nd process, The lamination equipment which has the 
electrostatic chuck prepared at least in one side of the surface plate of said pair is used. 
The manufacture approach of a liquid crystal display component according to claim 1 of 
making one side of the substrate of said pair holding by the electrostatic chuck of one 
[ said ] surface plate, making the substrate of another side holding to the surface plate 
of another side, and performing said location adjustment and pressurization. 
[Claim 4] The manufacture approach of a liquid crystal display component including the 
process which discharges the substrate held at said electrostatic chuck after said 2nd 
process according to claim 3. 

[Claim 5] The manufacture approach of a liquid crystal display component including the 
process which forms the pattern for removing static electricity at least to one side of the 
substrate of said pair before said 2nd process according to claim 3. 

[Claim 6] The manufacture approach of a liquid crystal display component according to 
claim 1 that said convention member is a granular spacer and said 1st process includes 
the process which sprinkles said spacer. 



[Claim 7] The manufacture approach of a liquid crystal display component according to 
claim 6 that said spacer has an adhesive property. 

[Claim 8] The manufacture approach of a liquid crystal display component according to 
claim 1 that said convention member is the projection which has predetermined height, 
and said 1st process includes the process which forms said projection by the 
photolithography. 

[Claim 9] The manufacture approach of the liquid crystal display component according 
to claim 8 which forms a convention member in a color filter and coincidence in said 1st 
process. 

[Claim 10] The manufacture approach of the liquid crystal display component according 
to claim 1 which includes the process which forms the mark used for location 
adjustment in the substrate of said pair before said 2nd process. 

[Claim 11] The manufacture approach of a liquid crystal display component including 
the process which performs location adjustment of the substrate of said pair once [ at 
least ] after said 2nd process according to claim 1. 

[Claim 12] The manufacture approach of a liquid crystal display component including 
the process, which trickles liquid crystal before said 2nd process at least at one side of 
the substrate of said pair according to claim 1. 

[Claim 13] The manufacture approach of a liquid crystal display component including 
the process which applies liquid crystal before said 2nd process at least at one side of 
the substrate of said pair according to claim 1. 

[Claim 14] The manufacture approach of a liquid crystal display component including 
the process which pours in liquid crystal between the substrates of said pair after said 
2nd process according to claim 1. 

[Claim 15] Substrate lamination equipment characterized by having the pressurization 
means stuck with predetermined spacing while carrying out location adjustment of the 
substrate of the pair made to hold to a pressure tub, the surface plate of the pair which 
at least one side is prepared in the interior of said pressure tub possible [ displacement ], 
and holds the substrate of a pair, and the surface plate of said pair. 

[Claim 16] Substrate lamination equipment according to claim 15 which equipped at 
least one side of the surface plate of said pair with the electrostatic chuck which adsorbs 
a substrate. 

[Claim 17] Substrate lamination equipment according to claim 15 or 16 further 
equipped with the monitor means for checking the location of the substrate of said pair. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate lamination equipment 
used in case a substrate is stuck in the manufacture approach of the liquid crystal 
display component used for OA equipment, such as a personal computer, a word 
processor, and a monitor display, the information communication equipment of a pocket 
mold, etc., and manufacture of such a liquid crystal display component. 
[0002] 

[Description of the Prior Artl A liquid crystal display component is the configuration 
that the substrate of the pair which formed an electrode, the orientation film, etc. in 
each was stuck, and liquid crystal was enclosed between the substrates of this pair. A 
polarizing plate and other optical films are installed in the both sides of the substrate of 
a pair if needed. With liquid crystal mode, there is a polarizing plate, one sheet or also 
when two sheets are prepared or it is not used. 

[0003] In the case of a transparency mold, from the opposite side of the screen, the 
liquid crystal display component of structure which was described above irradiates light, 
and displays it with a three-wave mold cold cathode tube etc. In the case of a reflective 
mold, it displays by installing a reflecting plate in the opposite side of the screen, and 
reflecting outdoor daylight. With such a gestalt, an electrical-potential-difference drive 
can be carried out and a liquid crystal display component can be used as a display. 
[0004] Conventionally, in the production process of a liquid crystal display component, 
the impregnation method and the dropping method are learned as an approach of 
forming a liquid crystal layer between the substrates of a pair. Generally the former 
impregnation method is suitable for mass production, and is filled up with liquid crystal 
from opening of an empty eel by capillarity and differential pressure in a vacuum. On 
the other hand, a dropping method trickles liquid crystal beforehand on one substrate, 



and sticks the substrate of another side on this in a vacuum. An all directions type 
completes a liquid crystal panel through the process which sticks the substrate of a pair. 
[0005] Here, the conventional manufacture approach of the liquid crystal display 
component by the impregnation method is explained, referring to drawing 1Q ■ First, 
after washing the substrate which prepared the display electrode (P51 in drawing 10 ) 
and applying liquefied orientation material by offset printing etc., the orientation film is 
formed through temporary baking and book baking (P52). Furthermore, orientation 
processing by rubbing etc. is performed to the orientation film (P53). Generally, in order 
to remove a surface foreign matter and dirt after rubbing, backwashing by water is 
carried out (P54). 

[0006] And a seal pattern is formed by applying the sealant for closing liquid crystal to 
one of substrates by drawing equipment, screen- stencil, etc. (P55a). Furthermore, spot 
printing of the UV resin for [ tacking ] is carried out by a dispenser etc. out of the field of 
a liquid crystal display component. Moreover, to another substrate, in order to form a 
gap, the spacer of predetermined magnitude is sprinkled (P55b). 

[0007] Next, both substrates are stuck in atmospheric air (P56). In case it sticks, it 
enables it to recognize optically the alignment mark beforehand prepared on the 
electrode in both substrates. And when an alignment mark agrees, ultraviolet rays are 
irradiated and UV resin for [ tacking ] is stiffened. 

[0008] Then, in order to perform gap control of a liquid crystal display component, the 
whole substrate of the pair by which it was tacking carried out is pressurized with the 
Ayr press etc., and a sealant is stiffened in the place out of which the optimal gap came 
(P57). In using the sealant of a heat-curing mold at this time, heat is applied by the 
heater wires installed in the surface plate of the Ayr press, and it hardens a sealant. 
When using the sealant of UV hardening mold, generally the method of irradiating 
ultraviolet rays from the outside of a surface plate in the place out of which the optimal 
gap came using the plate thick [, such as glass and acrylic material, / transparent ], and 
hardening a sealant is used as a surface plate which performs the Ayr press. 
[0009] Then, an empty liquid crystal cell (empty eel) is formed of what (P58) the square 
besides a substrate viewing area is ****(ed) for. After in the case of an impregnation 
method doing in this way, putting in the empty eel and liquid crystal reservoir which 
were completed in a vacuum tub and making 0.2 - 0.7Torr extent describe liquid crystal 
for the inlet section of an empty eel, it is filled up with liquid crystal in an empty eel by 
opening the inside of a vacuum tub to atmospheric air (P59). 

[0010] And the obturation section is closed by resin etc. (P60), after washing the liquid 
crystal adhering to a liquid crystal display component, the whole liquid crystal display 



component is annealed and reorientation processing of liquid crystal is performed (P6l). 
[0011] 

[Problem(s) to be Solved by the Invention] However, by such manufacture approach of 
the conventional liquid crystal display component, although the hot press and UV press 
for obtaining the optimal gap were performed when making an empty eel, neither 
alignment precision nor the precision of the homogeneity within the field of a gap was 
fully acquired. For this reason, while enlargement of substrate size will progress in the 
future, it had become a problem how such precision is raised. 

[0012] The reason neither the above-mentioned alignment precision nor the precision of 
the homogeneity within the field of a gap is fully acquired is as follows. First, the 
alignment process which performs alignment of the substrate of a pair, and the 
pressurization press process of a gap ****** sake are divided in the lamination process 
(P56), and it is mentioned that the suitable empty eel is not made. That is, it is because 
UV resin which once carried out [ tacking ] at the alignment process separates 
according to the compulsory force of the pressurization press of degree process, 
consequently comes out of the width of face of the alignment precision of the marker on 
the substrate of a pair. 

[0013] Moreover, even if the substrate of a pair sticks with a sufficient alignment 
precision, and is set and it is tacking carried out, when a sealant is heat-curing mold 
resin, an alignment location may shift from the difference in the coefficient of linear 
expansion between the substrate of the pair which consists of glass, and the sealant 
inserted into them by the pressure and temperature change at the time of the hot press 
in a next seal hardening process. This poses a very serious problem, so that substrate 
size becomes large. 

[0014] On the other hand, when a sealant is UV resin, where a desired gap is formed 
with a pressurization press, ultraviolet rays are irradiated from the outside of a 
transparent surface plate, but a surface plate is heated with the radiant heat by UV 
irradiation, and the surface plate itself carries out a temperature rise as activity 
number of sheets increases. For this reason, since only the substrate in contact with a 
surface plate carries out a temperature rise and there is no temperature change in 
another substrate, it will be in the condition that the temperature gradient arose 
between the substrates of a pair. If the sealant between the substrates of the pair by 
which UV irradiation was carried out hardens with this condition, it will be stuck after 
the substrate of a pair has curved and gap unevenness will arise for a liquid crystal 
display component. This problem also becomes so serious that substrate size becomes 
large. 
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[0015] As mentioned above, there was a problem that it was difficult to reconcile 
conventional alignment precision sufficient by the manufacture approach and gap 
precision, and could not respond to the substrate size to be enlarged from now on. 
[0016] This invention solves the conventional trouble which was described above with 
enlargement of the substrate size for realizing the liquid crystal display component of 
20 molds for which the LCD monitor which becomes an alternative of CRT is asked etc., 
raises the homogeneity within a field of the precision of a narrow gap, and a gap, and 
alignment precision, and aims at offering the liquid crystal display component in which 
a bright high-definition display is possible. 
[0017] 

[Means for Solving the Problem] In order to attain this purpose, the manufacture 
approach of the liquid crystal display component of this invention It sets at the same 
process as said 2nd process including the 1st process which arranges the convention 
member which specifies a eel gap at least to one side of the substrate of the pair which 
sandwiches liquid crystal, and the 2nd process which carries out location adjustment of 
the substrate of said pair. It is characterized by pressurizing so that the eel gap of the 
substrate of said pair may become predetermined magnitude. 

[0018] According to this approach, within the same process, since alignment of the 
substrate of a pair and gap control are carried out, neither an alignment gap nor a blank 
happens in the case of gap ****, and the curvature of a liquid crystal display component 
is not generated, either. Thereby, the homogeneity in the gap side of a liquid crystal 
display component, gap precision, and alignment precision can be raised, and the liquid 
crystal display component in which a high definition display is possible can be offered. 
[0019] As for said 2nd process, it is desirable to carry out within the ambient 
atmosphere adjusted to the predetermined pressure. By this approach, alignment 
precision can be raised further. The surface plate of a pair with which at least one side 
was prepared possible [ displacement ] in said 2nd process, It is desirable to make one 
side of the substrate of said pair hold by the electrostatic chuck of one [ said ] surface 
plate, to make the substrate of another side hold to the surface plate of another side 
using the lamination equipment which has the electrostatic chuck prepared at least in 
one side of the surface plate of said pair, and to perform said location adjustment and 
pressurization. 

[0020] According to this approach, since at least one side of the substrate of a pair is 
certainly fixed by the electrostatic chuck, alignment precision can be further raised by it. 
Moreover, it is desirable to include the process which discharges the substrate held at 
said electrostatic chuck after said 2nd process. 



[0021] Since the charge which remained to the substrate by which the electrostatic 
chuck was adsorbed is removable according to this approach, an electrostatic discharge 
can be prevented. Moreover, it is desirable to include the process which forms the 
pattern for removing static electricity at least to one side of the substrate of said pair 
before said 2nd process. Since the charge which remained by this to the substrate by 
which the electrostatic chuck was adsorbed is removed by this pattern, an electrostatic 
discharge can be prevented. 

[0022] Moreover, said convention member is a granular spacer and it is desirable that 
said 1st process includes the process which sprinkles said spacer. According to this 
approach, a convention member can be easily formed by spraying of a spacer. Thereby, a 
manufacturing cost can be held down low. 

[0023] In addition, as for said spacer, it is desirable to have an adhesive properly. 
According to this approach, since a spacer fixes to a substrate, gap precision improves. 
Said convention member is the projection which has predetermined height, and it is 
desirable that said 1st process includes the process which forms said projection by the 
photolithography. 

[0024] Since the projection with predetermined height can be formed in a desired 
location by the photolithography according to the approach of this, in said 1st process, it 
is desirable to form a convention member in a color filter and coincidence. According to 
this approach, a convention member can be formed easily, without increasing a 
production process. 

[0025] Moreover, it is desirable to include the process which forms the mark used for 
location adjustment in the substrate of said pair before said 2nd process. According to 
this approach, alignment precision can be raised further. 

[0026] Moreover, it is desirable . to include the process which performs location 
adjustment of the substrate of said pair once [ at least ] after said 2nd process. 
According to this approach, alignment precision can be raised further. 
[0027] Moreover, it is desirable to include the process which trickles liquid crystal before 
said 2nd process at least at one side of the substrate of said pair. According to this 
approach, compared with an impregnation method, an efficient production line with 
short tact time arid lead time can be built, and there is an advantage of there being also 
little amount of the liquid crystal used, and ending. 

[0028] Moreover, it is desirable to include the process which applies liquid crystal before 
said 2nd process at least at one side of the substrate of said pair. According to this 
approach, compared with an impregnation method, an efficient production line with 
short tact time and lead time can be built, and there is an advantage of there being also 



little amount of the liquid crystal used, and ending. 

[0029] Moreover, it is desirable to include the process which pours in liquid crystal 
between the substrates of said pair after said 2nd process. According to this approach, 
since it is hard to produce air bubbles in liquid crystal, the yield can be raised. 
[0030] Moreover, in order to attain the above-mentioned purpose, the substrate 
lamination equipment of this invention is characterized by having the pressurization 
means stuck with predetermined spacing, carrying out location adjustment of the 
substrate of the pair made to hold to a pressure tub, the surface plate of the pair which 
at least one side is prepared in the interior of said pressure tub possible [ displacement ], 
and holds the substrate of a pair, and the surface plate of said pair. 
[0031] By this configuration, since alignment of the substrate of a pair and gap control 
can be carried out within the same process, neither an alignment gap nor a blank 
happens in the case of gap ****, and the curvature of a liquid crystal display component 
is not generated, either. Thereby, the homogeneity in the gap side of a liquid crystal 
display component, gap precision, and alignment precision can be raised, and the liquid 
crystal display component in which a high-definition display is possible can be offered. 
[0032] It is desirable to have equipped at least one side of the surface plate of said pair 
with the electrostatic chuck which adsorbs a substrate. According to this configuration, 
since at least one side of the substrate of a pair is certainly fixed to a surface plate by 
the electrostatic chuck, alignment precision can be further improved by it. 
[0033] Moreover, it is desirable to have had further the monitor means for checking the 
location of the substrate of said pair. Since alignment can be performed according to this 
configuration, checking the location of the substrate of a pair, alignment precision can 
be raised further. 
[0034] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail, referring to a drawing. 

(Gestalt 1 of operation) The outline structure of the liquid crystal display component 1 
of the operation gestalt 1 of this invention is shown in drawing 1 . This liquid crystal 
display component 1 is equipped with substrate 2a and 2b of a pair. In the field which 
counters substrate 2b in substrate 2a, two or more display electrode 5a- is arranged in 
parallel mutually. In the field which counters substrate 2a in substrate 2b, two or more 
display electrode 5b-- is arranged in parallel mutually. In addition, display electrode 5a 
and display electrode 5b are arranged so that it may intersect perpendicularly mutually. 
Display electrode 5a is covered with orientation film 7a. Display electrode 5b is covered 
with orientation film 7b. 



[0035] Between substrate 2a and 2b, a spacer 4 distributes and is arranged so that a 
predetermined gap may be formed. It fills up with liquid crystal 3 between substrate 2a 
and 2b, and it is enclosed by the sealant 6 so that the above-mentioned gap may be 
buried. This sealant 6 is applied along with the periphery of substrate 2a and 2b. As a 
sealant 6, ultraviolet curing die materials, such as heat-curing die materials, a radical, 
a cation mold, etc. which consist of an epoxy resin, can be used. 

[0036] The polarizing plate and the other optical films which are not illustrated in the 
outside of substrate 2a and 2b if needed are arranged in a suitable location. As the 
above-mentioned substrate 2a and 2b, a color filter substrate, the array substrate which 
arranged the active component, the substrate in which the transparent electrode was 
formed, etc. are used. 

[0037] In order to make the gap in a eel into a predetermined value, the thing which 
consist of resin system ingredients, such as berizoKUANAMIN, or Si02 and for which 
the spacer of the shape of spherical or a rod is used is desirable as a spacer 4. Moreover, 
in order to raise the homogeneity of a gap, it is desirable to give an adhesive property to 
a spacer 4 and to make substrate 2a and 2b fix. 

[0038] Here, the manufacture approach of the liquid crystal display component 1 is 
explained, referring to the flow chart of drawing 2 R> 2. In addition, the liquid crystal 
display component 1 of this operation gestalt is created by the impregnation method so 
that it may explain below. 

[0039] First, substrate 2a and 2b which formed display electrode 5a and 5b by the 
well-known approach, respectively are washed (PI shown in drawing 2 ). Liquefied 
orientation material is offset to substrate 2a and 2b after washing, it is dried at an 
elevated temperature, and orientation film 7a and 7b are formed, respectively (P2). And 
rubbing processing of the front face of this orientation film 7a and 7b is carried out with 
a buff (P3), and when a foreign matter is shown in a front face, it lets a washing process 
pass (P4). 

[0040] In this way, a seal pattern is formed by applying a sealant 6 to one of substrates 
(here, referred to as substrate 2a) by drawing or printing among the made substrates 
(P5a). To the substrate (here substrate 2b) of substrate 2a or another side, a spacer 4 is 
sprinkled at homogeneity (P5b). 

[0041] And in order to make it flow through the common electrode prepared in either 
substrate 2a or 2b, and the electrode prepared in another side, a dispenser is used and 
the spot of conductive resin is applied to several places of the outside of a sealant 6. In 
addition, what is necessary is to be the magnitude of diameter extent of about 1mm or 
less, and just to form them in the pitch of about 15mm depending on panel size, if the 



magnitude and the number of a spot of these conductive resin are the case of the panel 
of 10 inches of vertical angles. 

[0042] Next, substrate 2a and 2b are stuck using the substrate lamination equipment 
shown in drawing 3 (P6). This equipment is press equipment which has the surface 
plate 9- 10 of a vertical pair in the vacuum tub 8. The surface plate 9-10 is formed 
possible [ displacement of at least one side ]. The electrostatic chuck 11 is formed in the 
surface plate 9. Moreover, this equipment is equipped with the recognition camera 
(monitor means) which is not illustrated so that substrate 2a and 2b can improve 
[ precision ] alignment. 

[0043] First, one of substrates (here substrate 2a) is put on the downward surface plate 
10, and the substrate (here substrate 2b) of another side is made to stick to the 
electrostatic chuck 11 of the upper surface plate 9, as shown in drawing 3. And after 
making the inside of the vacuum tub 8 into a predetermined pressure, the up-and-down 
surface plate 9- 10 is pressurized, and substrate 2a and 2b are stuck. At this time, a 
location is doubled in a necessary precision, checking location adjustment of the marker 
of substrate 2a and 2b with a recognition camera. If location adjustment of substrate 2a 
and the 2b is carried out, the inside of the vacuum tub 8 will be returned to atmospheric 
pressure. It is made not to drop substrate 2b which the electrostatic chuck 11 of a 
surface plate 9 held during this activity. 

[0044] Next, a sealant 6 is hardened or temporary hardened (P7). Next, the 
circumference of substrate 2a and 2b is ****(ed) (P8). Thereby, the empty eel of the 
liquid crystal display component 1 is created. And after putting in an empty eel in the 
vacuum tub which prepared the liquid crystal reservoir and stabilizing the degree of 
vacuum in this vacuum tub to some extent, the obturation section of an empty eel is 
soaked in a liquid crystal reservoir. Then, the inside of a vacuum tub is returned to 
atmospheric pressure. Thereby, liquid crystal 3 is poured in by the differential pressure 
and capillarity of empty eel inside and outside into a eel gap (P9). If the liquid crystal of 
a predetermined amount is poured in, the obturation section will be closed by resin 
(P10), and the excessive liquid crystal 3 will be washed out. Furthermore, the whole 
liquid crystal display component 1 is annealed, and reorientation processing of liquid 
crystal 3 is performed (Pll). 

[0045] In addition, the electrostatic chuck 11 used at the above-mentioned process P6 
separates an insulating layer between an electrode and the substrate made to adsorb, 
impresses an electrical potential difference to it, and attracts a substrate by making 
Coulomb force discover among both. Some kinds of the touch-down approaches and 
configurations in the electrostatic chuck 11 are considered by the class of substrate 



(here substrate 2b) made to adsorb. For example, as substrate 2b, an array substrate, a 
color filter substrate, plastics, the substrate of the quality of the material of a film, etc. 
is used. 

[0046] For this reason, in the basic configuration of the electrostatic chuck 11, as shown 
in drawing 4 (a) - (d), some can be considered according to the conditions of the 
substrate to which it sticks. First, the electrostatic chuck 11 of the type shown in 
drawing 4 (a) is equipped with unipolar internal electrode 11a, and is suitable for 
adsorption of the substrate of a conductor or a semi conductor. Moreover, when using 
this type of electrostatic chuck 11, it is necessary to ground the substrate (here 
substrate 2b) to which it sticks. 

[0047] Moreover, it is not necessary to ground substrate 2b and is suitable for 
adsorption of the substrate of a conductor or a semi conductor by the electrostatic chuck 
11 of the type shown in drawing 4 (b) and (c). The electrostatic chuck 11 shown in 
drawing 4 (b) was equipped with the two-dimensional electrode as internal electrode 
11a, and the electrostatic chuck 11 shown in drawing 4 (c) is equipped with bipolar 
internal electrode 11a. 

[0048] Moreover, the electrostatic chuck 11 of the type shown in drawing 4 (d) is 
equipped with internal electrode 11a of a tandem type, and is suitable for adsorption of 
the substrate of a dielectric. In addition, even if it grounds the substrate (here substrate 
2b) to which it sticks, it is not necessary to carry out this type of electrostatic chuck 11. 
[0049] Moreover, since a charge may remain on the front face of the substrate to which 
it stuck while the electrostatic chuck 11 has strong adsorption power, a cure by which an 
electrostatic discharge is not generated in the substrate after processing is needed, for 
this reason - making it discharge not take place by making into the shape of a loop 
formation pattern leading about on the substrate to which it sticks **** - Io - it is 
desirable to discharge electricity by NAIZA etc. 

[0050] As mentioned above, according to the manufacture approach of this operation 
gestalt, within the same process, since alignment of substrate 2a and 2b and gap control 
are carried out, neither an alignment gap nor a blank happens in the case of gap ****, 
and the curvature of a liquid crystal display component is not generated, either. Thereby, 
the homogeneity in the gap side of a liquid crystal display component, gap precision, 
and alignment precision can be raised, and the liquid crystal display component in 
which a high-definition display is possible can be offered. 

[0051] Moreover, since the convention member holding the gap of substrate 2a and 2b 
can be easily formed by sprinkling a spacer 4, a tact time and lead time are short, and 
can build an efficient production line. 



[0052] (Gestalt 2 of operation) The outline configuration of the liquid crystal display 
component 21 in the operation gestalt 2 of this invention is shown in drawing 5 . This 
liquid crystal display component 21 is equipped with the projection 12 with 
predetermined height in order to make magnitude of the gap between substrate 2a and 
2b into homogeneity instead of the spacer 4 of the gestalt 1 of operation. 
[0053] This projection 12 is formed on substrate 2a by carrying out patterning of the 
acrylic photosensitive ingredient etc. by the photolithography method. Moreover, 
projection 12 can also be formed in a color filter (not shown) and coincidence in piles 
with any of R, G, B, and BM (black matrix) of this color filter they are. In addition, 
projection 12 has the desirable direction prepared in addition to a pixel field at the point 
that a numerical aperture can be obtained greatly. 

[0054] More ones of the number of projections 12 (consistency) are desirable at the point 
whose homogeneity of a eel gap improves. On the other hand, since air bubbles will be 
generated from the relation between the volume in a eel, and the expansion coefficient 
of a liquid crystal ingredient when it is left at low temperature 0 degree C or less if there 
are many projections 12 from a viewpoint of dependability (consistency), it is not so 
desirable. That is, what is necessary is just to determine a suitable consistency about 
the consistency of projection 12, according to a desired property, since the relation of a 
trade off to the homogeneity of a eel gap and low-temperature gassing is realized. 
Moreover, the same relation as the consistency of projection 12 is realized also in the 
magnitude of projection 12, or the degree of hardness of an ingredient. 
[0055] If formation of projection 12 is performed to formation and coincidence of a color 
filter as mentioned above, it is easy. However, in a subsequent process, although we are 
anxious about the projection 12 - thickness nonuniformity occurs around projection 12, 
or poor muscle-like orientation is generated at the time of rubbing - causing a contrast 
fall in case orientation film 7a is formed by printing, a poor display can be suppressed 
with the configuration of projection 12, magnitude, and the location to prepare. 
[0056] Moreover, how to form projection 12 on orientation film 7a after rubbing 
processing of orientation film 7a is also considered like a configuration of being shown 
in drawing 6. In this case, since there is a possibility that orientation force may decline 
when orientation film 7a is polluted with the solvent used by the photolithography at 
the time of formation of projection 12, it is required to choose the solvent to be used 
appropriately. 

[0057] Between substrate 2a and 2b, it fills up with liquid crystal 3 and is enclosed by 
the sealant 6. This sealant 6 is applied along with the periphery of substrate 2a and 2b. 
As a sealant 6, ultraviolet curing die materials, such as heat-curing die materials, a 



radical, a cation mold, etc. which consist of an epoxy resin, can be used. 
[0058] The polarizing plate and the other optical films which are not illustrated in the 
outside of substrate 2a and 2b if needed are arranged in a suitable location. As the 
above-mentioned substrate 2a and 2b, a color filter substrate, the array substrate which 
arranged the active component, the substrate in which the transparent electrode was 
formed, etc. can be used. 

[0059] Here, it explains, referring to the flow chart shown in drawing 7 about the 
production process of the liquid crystal display component 21. In addition, the same 
reference mark is attached to the process explained with the operation gestalt 1, and 
the same process, and the detailed explanation is omitted. Suppose that it is the same 
also in other operation gestalten mentioned later. 

[0060] The liquid crystal display component 21 of this operation gestalt is created by the 
impregnation method so that it may explain below. First, substrate 2a and 2b in which 
display electrode 5a and 5b were formed are washed (Pi shown in drawing 5 ). 
Orientation film 7a and 7b are formed in substrate 2a and 2b after washing, 
respectively (P2). And rubbing processing of the front face of orientation film 7a and 7b 
is carried out with a buff (P3), and it lets a washing process pass (P4). 
[0061] In this way, a seal pattern is formed by applying a sealant 6 to one of substrates 
(here, referred to as substrate 2a) by drawing or printing among the made substrates 
(Pl5a). And projection 12 is formed in the substrate (here substrate 2b) of substrate 2a 
or another side by the photolithography (PI 5b). 

[0062] Next, substrate 2a and 2b are stuck using the substrate lamination equipment 
shown in drawing 3 (P6). This equipment is press equipment which has the surface 
plate 9-10 of a vertical pair in the vacuum tub 8. The surface plate 9- 10 is formed 
possible [ displacement of at least one side ]. The electrostatic chuck 11 is formed in the 
surface plate 9. Moreover, this equipment is equipped with the recognition camera 
(monitor means) which is not illustrated so that substrate 2a and 2b can improve 
[ precision ] alignment. 

[0063] First, one of substrates (here substrate 2a) is put on the downward surface plate 
10, and the substrate (here substrate 2b) of another side is made to stick to the 
electrostatic chuck 11 of the upper surface plate 9. And after making the inside of the 
vacuum tub 8 into a predetermined pressure, the up-and-down surface plate 9- 10 is 
pressurized, and substrate 2a and 2b are stuck. At this time, a location is doubled in a 
necessary precision, checking location adjustment of the marker of substrate 2a and 2b 
with a recognition camera. If location adjustment of substrate 2a and the 2b is carried 
out, the inside of the vacuum tub 8 will be returned to atmospheric pressure. It is made 



not to drop substrate 2b which the electrostatic chuck 11 of a surface plate 9 held during 
this activity. 

[0064] Next, a sealant 6 is stiffened (P17). In addition, it considers as the condition of 
carrying out temporary hardening, without making it hardening completely here 
depending on the ingredient of a sealant 6, and may be made to carry out actual 
hardening later. 

[0065] Next, the circumference of substrate 2a and 2b is ****(ed) (P8). Thereby, the 
empty eel of the liquid crystal display component 21 is created. And after putting in an 
empty eel in the vacuum tub which prepared the liquid crystal reservoir and stabilizing 
the degree of vacuum in this vacuum tub to some extent, the obturation section of an 
empty eel is soaked in a liquid crystal reservoir, and the inside of a vacuum tub is 
returned to atmospheric pressure. Thereby, liquid crystal 3 is poured in by the 
differential pressure and capillarity of empty eel inside and outside into a eel gap (P9). If 
the liquid crystal of a predetermined amount is poured in, the obturation section will be 
closed by resin (P10), and the excessive liquid crystal 3 will be washed out. Furthermore, 
the whole liquid crystal display component 21 is annealed, and reorientation processing 
of liquid crystal 3 is performed (Pll). 

[0066] As mentioned above, according to the manufacture approach of this operation 
gestalt, within the same process, since alignment of substrate 2a and 2b and gap control 
are carried out, neither an alignment gap nor a blank happens in the case of gap ****, 
and the curvature of a liquid crystal display component is not generated, either. Thereby, 
the homogeneity in the gap side of a liquid crystal display component, gap precision, 
and alignment precision can be raised, and the liquid crystal display component in 
which a high-definition display is possible can be offered. 

[0067] Moreover, the projection 12 for controlling the gap of substrate 2a and 2b can be 
formed in a desired location by a photolithography etc. Therefore, if projection 12 is 
formed outside a pixel field, a numerical aperture improves and the liquid crystal 
display component in which a bright display is possible can be offered. 
[0068] (Gestalt 3 of operation) The manufacture approach of the liquid crystal display 
component in the gestalt 3 of operation of this invention is explained below, referring to 
drawing 8 . In addition, the manufacture approach of the liquid crystal display 
component of this operation gestalt forms a liquid crystal layer by the dropping method. 
[0069] A procedure (P1P4) until it carries out rubbing processing and washes substrate 
2a and 2b in which orientation film 7a and 7b were formed is as the gestalt 1 of 
operation having explained. Next, a sealant 6 is applied by drawing or printing (P25a), 
a spacer 4 is sprinkled to homogeneity and one substrate 2a is made to fix it to substrate 



2b of another side (P25b-P26b). 

[0070] A radical and UV resin of a cation mold are used for a sealant 6. Moreover, since a 
certain amount of adhesion reinforcement is needed to substrate 2b as a spacer 4, a 
fixing type thing is used. In addition, instead of using a spacer 4, as the gestalt 2 of 
operation described, projection 12 may be formed in either [ at least ] substrate 2a or 2b. 
And conductive resin is applied in spot by the dispenser on a flow land. 
[0071] Next, liquid crystal 3 is dropped at either substrate 2a or 2b (P26a). In this case, 
as a substrate which trickles liquid crystal 3, the direction of substrate 2a which applied 
the sealant 6 is suitable. The amount of the dropped liquid crystal 3 is calculable 
beforehand based on the display area area and gap thickness of a liquid crystal display 
component. And a pattern is prepared so that liquid crystal 3 may spread in 
homogeneity, and the liquid crystal [ finishing / degassing ] 3 is dropped. 
[0072] Furthermore, substrate 2a and 2b are stuck using the substrate lamination 
equipment shown in drawing 3 (P6). This equipment is press equipment which has the 
surface plate 9- 10 of a vertical pair in the vacuum tub 8. The surface plate 9- 10 is 
formed possible [ displacement of at least one side ]. The electrostatic chuck 11 is formed 
in the surface plate 9. Moreover, this equipment is equipped with the recognition 
camera (monitor means) which is not illustrated so that substrate 2a and 2b can 
improve [ precision ] alignment. 

[0073] First, substrate 2a which trickled liquid crystal 3 is put on the downward surface 
plate 10, and substrate 2b is made to stick to the electrostatic chuck 11 of the upper 
surface plate 9. And after making the inside of the vacuum tub 8 into a predetermined 
pressure, the up-and-down surface plate 9- 10 is pressurized, and substrate 2a and 2b 
are stuck. At this time, a location is doubled in a necessary precision, checking location 
adjustment of the marker of substrate 2a and 2b with a recognition camera. If location 
adjustment of substrate 2a and the 2b is carried out, the inside of the vacuum tub 8 will 
be returned to atmospheric pressure. When location adjustment of a marker is taken at 
this time, eye tacking may be carried out in spot. 

[0074] Next, ultraviolet rays are irradiated only at the sealant 6 between substrate 2a 
and 2b, and a sealant 6 is stiffened (P7). In order to irradiate ultraviolet rays 
alternatively only at a sealant 6 at this time, it is desirable to carry out masking in 
display area. Or it is also effective to perform a local exposure using a laser beam.. 
[0075] Finally, after performing reorientation processing of liquid crystal 3 at an 
annealing process (Pll), (P8) and the liquid crystal display component 1 are completed 
by ****(ing) substrate 2a and 2b. As mentioned above, according to the manufacture 
approach of this operation gestalt, within the same process, since alignment of 



substrate 2a and 2b and gap control are carried out, neither an alignment gap nor a 
blank happens in the case of gap ****, and the curvature of a liquid crystal display 
component is not generated, either. Thereby, the homogeneity in the gap side of a liquid 
crystal display component, gap precision, and alignment precision can be raised, and 
the liquid crystal display component in which a high-definition display is possible can 
be offered. 

[0076] Moreover, by forming a liquid crystal layer by the dropping method, compared 
with an impregnation method, a tact time and lead time are short, can build an efficient 
production line, and have the amount of the liquid crystal used, and the advantage of it 
being few and ending. 

[0077] (Gestalt 4 of operation) The manufacture approach of the liquid crystal display 
component in the gestalt 4 of operation of this invention is explained below, referring to 
drawing 9 . In addition, the manufacture approach of the liquid crystal display 
component of this operation gestalt forms a liquid crystal layer by, the dropping method. 
[0078] A procedure (P1-P4) until it carries out rubbing processing and washes substrate 
2a and 2b in which orientation film 7a and 7b were formed is as the gestalt 1 of 
operation having explained. Next, a sealant 6 is applied by drawing or printing (P35a), 
a spacer 4 is sprinkled to homogeneity and one substrate 2a is made to fix it to substrate 
2b of another side (P35b-P36b). 

[0079] A radical and UV resin of a cation mold are used for a sealant 6. Moreover, since a 
certain amount of adhesion reinforcement is needed to substrate 2b as a spacer 4, a 
fixing type thing is used. In addition, instead of using a spacer 4, as the gestalt 2 of 
operation described, projection 12 may be formed in either [ at least ] substrate 2a or 2b. 
And conductive resin is applied in spot by the dispenser on a flow land. 
[0080] Next, liquid crystal 3 is dropped at either substrate 2a or 2b (P36a). In this case, 
as a substrate which trickles liquid crystal 3, the direction of substrate 2a which applied 
the sealant 6 is suitable. The amount of the dropped liquid crystal 3 is calculable 
beforehand based on the display area area and gap thickness of the liquid crystal 
display component 1. And a pattern is prepared so that liquid crystal 3 may spread in 
homogeneity, and the liquid crystal [ finishing / degassing ] 3 is dropped. 
[0081] Furthermore, substrate 2a and 2b are stuck using the substrate lamination 
equipment shown in drawing 3 (P6). This equipment is press equipment which has the 
surface plate 9- 10 of a vertical pair in the vacuum tub 8. The surface plate 9- 10 is 
formed possible [ displacement of at least one side ]. The electrostatic chuck 11 is formed 
in the surface plate 9. Moreover, this equipment is equipped with the recognition 
camera (monitor means) which is not illustrated so that substrate 2a and 2b can 



improve [ precision ] alignment. 

[0082] First, substrate 2a which trickled liquid crystal 3 is put on the downward surface 
plate 10, and substrate 2b is made to stick to the electrostatic chuck 11 of the upper 
surface plate 9. And after making the inside of the vacuum tub 8 into a predetermined 
pressure, the up-and-down surface plate 9-10 is made to approach mutually, and 
location adjustment of a marker is taken so that substrate 2a and 2b may acquire a 
predetermined alignment precision (P37). Next, the up-and-down surface plate 9- 10 is 
pressurized (P38). Then, location adjustment of a marker is taken again (P39). And if 
location adjustment of substrate 2a and the 2b is carried out completely, the inside of 
the vacuum tub 8 will be returned to atmospheric pressure. When location adjustment 
of a marker is taken at this time, eye tacking may be carried out in spot. 
[0083] Next, ultraviolet rays are irradiated only at the sealant 6 between substrate 2a 
and 2b, and a sealant 6 is stiffened (P7). In order to irradiate ultraviolet rays 
alternatively only at a sealant 6 at this time, it is desirable to carry out masking in 
display area. Or it is also effective to perform a local exposure using a laser beam. 
[0084] Finally, after performing reorientation processing of liquid crystal 3 at an 
annealing process (Pll), (P8) and the liquid crystal display component 1 are completed 
by ****(ing) substrate 2a and 2b. In addition, in the flow chart shown in drawing 9, 
after performing a pressurization press in a process P38, the alignment process (P39) 
for the second time is performed only once, but you may carry out by repeating the 
process and the pressurization press process of taking location adjustment of a marker 
until a desired alignment precision and a desired eel gap are obtained. Thereby, 
alignment precision can be raised further. 

[0085] As mentioned above, according to the manufacture approach of this operation 
gestalt, within the same process, since alignment of substrate 2a and 2b and gap control 
are carried out, neither an alignment gap nor a blank happens in the case of gap **** 
and the curvature of a liquid crystal display component is not generated, either. Thereby, 
the homogeneity in the gap side of a liquid crystal display component, gap precision, 
and alignment precision can be raised, and the liquid crystal display component in 
which a high-definition display is possible can be offered. 

[0086] Moreover, by forming a liquid crystal layer by the dropping method, compared 
with an impregnation method, a tact time and lead time are short, can build an efficient 
production line, and have the amount of the liquid crystal used, and the advantage of it 
being few and ending. 
[0087] 

[Effect of the Invention] since alignment and gap control are carried out within the 



same process according to the manufacture approach of the liquid crystal display 
component of this invention as explained above, the alignment gap or blank which are 
depended for carrying out gap appearance do not happen, and the curvature of a liquid 
crystal display component is not generated, either. Thereby, the homogeneity within a 
gap side of a liquid crystal display component, gap precision, and alignment precision 
can be raised, and the liquid crystal display component in which a high-definition 
display is possible can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The sectional view showing the outline configuration of the liquid crystal 
display component of the operation gestalt 1 of this invention 

[Drawing 21 The flow chart which shows the manufacture approach of said liquid crystal 
display component 

[Drawing 3l The sectional view showing an example of the substrate lamination 
equipment of this invention 

[Drawing 4] (a) - (d) is the cross section showing the example of a configuration of the 
electrostatic chuck with which said substrate lamination equipment is equipped. 
[Drawing 51 The sectional view showing the outline configuration of the liquid crystal 
display component in the operation gestalt 2 of this invention 

[Drawing 6l The sectional view showing the example of a complete change form of said 
liquid crystal display component 

[Drawing 71 The flow chart which shows the manufacture approach of the liquid crystal 
display component in the operation gestalt 2 of this invention 

[Drawing 8l The flow chart which shows the manufacture approach of the liquid crystal 
display component in the operation gestalt 3 of this invention 

[Drawing 9l The flow chart which shows the manufacture approach of the liquid crystal 
display component in the operation gestalt 4 of this invention 

[Drawing 101 The flow chart which shows the manufacture approach of the conventional 

liquid crystal display component 

[Description of Notations] 

1-21 Liquid crystal display component 

2a and 2b Substrate 

3 Liquid Crystal 

4 Spacer 



5aand5b Display electrode 
6 Sealant 

7aand7b Orientation film 
8 Vacuum Tub 
9-10 Surface plate 

11 Electrostatic Chuck 
11a Internal electrode 

12 Projection 
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[ 0 0 2 7 3 £ fc . S«ES2*>Ig J: 0 t»UC . M1E- 



ft<r>m.V>'J?ts:< fc 1-3*:, SSfl£iST*4Ig£"£ 
tr^fcAWiU*. £«>tf8;fcJ:*Ui\ aAtfsSfcJt* 

x99V94&&infv-v94 ktmw wmtM 

[ 0 0 2 8 3 £fc. mifEI^IgJ: "3 tfiifc. fiifE- 
tt^g&^SKfck-^fc. «*£»W4Ig£* 
tr£fctfff*Ui. £<9#j£fcJ:ii{f. SA^fcJt^ 
X99Y94J*&itfV-Y94 J*iffi\\ VmtitM 
#94 y*m$kX'Z . «fl«>ffil«iifr$r< TSrtf fc^ 

[ 0 0 2 9 ] 2fc. H?iem2cOIgJ; 0 fcfcfc. fflE- 

#® ") $r(fi]±?*4 £ fc *«r S » . 
[ 0 0 3 0 3 ifc. JbE*>BWfcjtJiW4fctf>fc, 

j«^-f4-«o«sfc, mB-stojawcfiws'^ 

"5^*>-frl»anE¥Sfc Srfilxfc; fc *»»fc-r4. 
[003 1 3 Cl«0«fiS;(C «t 0 , -*tc7)Sffi£0T5-Y V 

btz*v7vmtzm--xmm-9mx'Zh<r>x\ * 
•v y rm lomizr ? 4 * > v-?ti«?fttii>mz h-f. 

^^^-v-yrS^T-cO^-tt. ^77811, 75 
^ y £ £ fc . KAffi^«^TI6 

%mmmm?&mx-zz. 

[00323 mi-ti<7)jmcyj,-%< fc m. 

mm i tz>i(mi'*v?zmt:zttfmu\ z<n 

KKkh-ntfgmizmmizmfeZix&vx'. t?j* 

[ o o 3 3 3 *fc» i«e-»<o««<ottii*wB-r*fc 

»tf)BEa*R*8fefcfllifc£fc3W8P*U^ £0«fi£ 

fc* 5 t'^4. 
[00343 

(mkcommi inc. *^^n»®i^ H B B ^ 

^^108tBS^ii$:^-t. £co^ B B B ^S^l(i. - 
M«it2a- 2bSrfiSiTV^|>. S«2atfcV^S 
S2b(CSft|8l-fS®tC{4. aa«a*«8i5a-*». 5 
V^fcTOfcSSSilT^*. S«2bfc*J^Ta«2a 

^Ttg^g$^^TV^&„ %^«fi5afc«^<&5 
bfcJi. SV«*STf*J:3fcEKiiT^*. ^iSm 
S5a{±. E|6lH7aCa<5*irv»*. a^mSi5b 
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tt, ill(d«7bt|Itoh.TV^4. 
[0035] W®.2 a • 2 bHttt, -v?i 

a ■ 2bHfcj(«Sii, i/-;H*6fcJ:oTWAS<iT 
V>*. i<Oy-;U«6tt. a«2a • 2b««(;iao 
T*fc3ivO*4. x-;M*6fcl/Cii. xjK*i/«B 

[0036] £K2 a • 2 bOffWcfi, *KW6t 
SrffilfcffiilSfl*. _LfeoSlS2a ■ 2bfcLTtt. 

[0037] ^)vn<r>^ vTimfenmzt&fctbiz 

• 2bfcffl*3-£*£i0**F4U\ 

[0038] zzv, m&mmTinwgmi. 0 

2W7o-f-*-h*#jRUfr#fel»!IH-i. fcfc. * 
1 (i , JaTKK W4 d: 3 fc . 
«WJ6r#Cfl«8 ft 4 t> &)~ct> 4 . 
[0039] 4-t, «tttf)*Jfefc«t *)$&Wfk5 a • 5 
bt**i«i»*LfcaHK2a ■ 2b£«J«-* (02 
fcScf P 1 ) . affi«l«2a.- 2bC. ifcKOffifo 

ib*zti?imm-z> (P2> . i<osrtK 

7a • 7b<0^BBS:A'7T5h'y^«!aL (P3) , * 

H(c»Nrt<*4«^iia6»xgtaf ( P4 ) . 
[0040] £?i,rc&£:SK«>3*. v>f*i*»-* 

0x-/W6 2r^-tl)C:i:tci'), ^-/k^-Vfc 
JBHW* (P5a) . *«9*«2a4fcttffi#<i0fflK 
(£.I-tt±fflK2b) fc, 
(P5b). 

[0 04 1] *LT. iS2a • 2b«-*fcR»tfe* 

mmmt. WiizMkmzmmtzwMZititztbiz. r 

<07.;K-y $fe.ktfjft«/\**yUlMXfctf^1-4 

t<ot'j> o . mumn 1 o 4 y**yt*/w)»£-ca 

go f -y ^x-mm-tm x > . 

i o o 4 2 ] &(= . 0 3 (c^-rsfcii o ^bimw.m 

^T, *f£2a ■ 2b$raS0-^^-5> (P6) . 
SU. Jt2»8rtt. ±T-*f<7>£g9 • 1 0£ior 
UA»»C*6. £89 • 1 011. 4efr<fct>-*&«£ 



b*«*ft<75'f>yhT*ij:5fc, BiSLfcuB 

bum? (i»r^») zmx^z. 

[ 0 0 4 3 j 4-f . H3fc*f J: 3 fc. 
££ (££Tti*«2a) '*T#<0£»i OKU*, ffl 
*OSM ( <! d TliffiK 2 b ) £ , ±^rc?)gffi 9 <0f?« 
f-v-y^l lP&#£-£4. *LT. KS«8rtSr0T^ 
OEfjfcLfctt. ±TO^ffi9 • 1 0 5riDSLTS«2 
a • 2b£ft&9-&jb-frS. i^tS, 12t&&*7T'£«t 
2a • 2b<n-?-ij-cr>^M&^t:mtt-ormW^M 
BCVQMi&Mth. »2a • 2 b«HftKS*3*lfc 
£>. «S«8rt^AmEfcM-t. ZcWmn^ 
<0«Wf-v 7yl l *»«»Lfc*«2 b Sfcoj 

[0044] i/-)\sm6zmt, tMamikz 

( P 7 ) . ££2 a • 2 b«Hffl*fi|Brf * 
( P 8 ) . ZiUzX 0 . «A«^»7 1 Offi-feA'jWM 

t *WRI*(c i^T. 1^3 *«-fe;^ -y rrttSEA 
iSfti (P9) . Bf£o«<oSft*<a^Stafc$>. WP 

g?sr«iiT'Ht (pi o) . *»*iaa3*«fev^aw. 
nmmimz'+fo (pin. 

[oo45] ±iaoigp 6 ■C«*it*»*f-+ 

•y^i m. rnsst, wszithWxtcnmizimmi 
mzxms.^ML. m%comz?-ayti£miZik 

3tt (^ClT*«S«2b) OgatCt-^T. tfm^-y 

i7 1 1 t,z&ii&m&-%m*?mmK mm***.**. 

[0046] z\cr>tztb. nm-v 7^11 OS*ffifi£lc 
»i, 04 ( a ) - ( d ) lZ7fk-?£ o ®^-r4S«<0 
ftmcioTVKofrj^i&fli. 4-f, 04 (a) 

^. ©*-T4«« (;^T'(iSM2b) 

[0047] 47t, 04 (b) fcjrtf (c) t^-r^'f 
7"0»«f-v 7 J? 1 1 TJi. Sfi 2 b Jrjgffl-fl.ig®* 5 

4(b) t^rr»mf-^ y^ 1 lit. 1 at 

ixmmmtkmt. em ( c > t^-r tsm^-A- -y ? 1. 

[0048] 4fe. 04 (d) (C^T^>f7'<0»«f-V 
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r?Hlt ttSLOft&mtikl 1 aSrfi*., mmftom 

?11U. ®*-f*»£ (ii-«4MR2b) 
■CfcL«r<T-iJ:v>. 

[ 0 0 4 9 ] * ft, '^llli. IMMmv* 

i lc L ft 0 , 4 if-& t*T#«t * i k *w < u 
[0050] liLhOi 3 fc. *Hit3gSe9^i^rStJ: 
-y TWNWfc *«5ttt8it & COT", 7 rttJ L<7)^t 

[005 1] 4ft, l«2a • 2b<9=?+<y7£&#-f 
■fSCk^T^SWC, 99 Y94 M.H^X/»J-\ t 9-i 

[0052] (mmmm2 > aste. 

*fttf>C, BfSOKSfcfcogggl 2SrdtTV>l.. 
[00 5 3] C103^12Ji. S1S2a±tC, 7^»J^ 

s&oaatttflfKrir * , 7* b u y ^5 7 * &t^- 

-y^'tiikKJi'J^Sii*. 4ft, 58Bl2tt, 

)V9<r>K, G, B, BM (75-:/?"?h- *)9X) coffltl 
*b9iaXB&thZbt>vmt&>b. 5§Sl 2 

[00 54]3®gl2<?>S<®Jg) J2, £v^r#, -fe/U 
*tt0>«jSA>6«, 2<0f* 0 

L<&^. o4 9, §§£l 20®gCowai, -feypdf 

-TfUfAv\ 4ft, £81 2*>**3**mzHttfc 
t. &&1 2O»*HaW)Wl«*«j«04o. 
[00 5 51 5&Bl2*>»jRli, WaUfcASfc. #7 

-eo&comtfcwc. EiajK7a£Ep8!fc:J:oT»jS 



2#3yh5*MST«KBfcfc*£fc*^Sft4 
[ 0 0 5 6 ] 4ft, H6t*t«««J: 3 fc, iSfiJl7 

ao? ty^seaat . emr7 ajhtssa 1 2 tjm 
7*hvv?y7<t x-m-tmrnx-mmi a.m 
hmmmmzMm-hzktf&mx-bz. 

[00 57] IIS2a • 2b|flfcli, 8A3#%«3 
614, S«2a • 2b^«fcjB'-*Tl«BS*lTV4. 

^-/W6kLrii, zttismm^K&tmimti 

ffli^S .Ik 

[0058] S£2 a • 2 btftfHWctt, (MW=J6fc 
T, 0^L=5rV^3KS^-?-Ofl!2<O5t^7-f/^^ jgflj 
'fiHftSlfcEltSiti. ±EO*K2a • 2bfcl/Cli. 

[ 0 0 5 9 ] CIT\ SEA^X? 2 KOBJtlSteo 

V>T. 07 C^-t7o— h *<mi.%tft*fflm- 

?&fo<7)%tmBtzt3^xi>®mb?&. 

[0060] *§Qfi»ffli<J5jKfi^^SR^2 1 »i, OTfc 

■f . ^mfii5 a • 5 b ^»«Lfc^K2 a • 2 b Srifc 
^•ti. (05tCSrfP 1 ) •. a - 2b ' 

!H|filM7a • 7 b (P2) . * 

LT, IEl6]M7a • 7bc0^®$-^'7-C-7t"y/J!igL 

(P3) , imTMZM? (P4) . . 

[006 1] .T3l/CT*fc««W>3fc, ^-ffL* 1 -^ 
<7)S« (ii"Ctt3HR2 at-tS ) (C, fSB^EpOTci 
0v-/^«6^§rm^•6Ci:{ci , ), 5/-W*-Vfc 
(PI 5a) . -J-LT, *«««2a4fcli«j 
^0«« (ClCt-JiS«2b) C. 7*bUV^77^ 
fcJ:->T568l 2*&mth (P 1 5b) . 

[006 2] mz. 03^-rSIOiO^-^lSrffl 
^T, SS2a • 2b*jBD*fc-*6 (P6) . Z.<Vg 

mt. M^mmz. ±.T-sto€«9 • 1 o$rtor 
i"*.mw.x'hh. %M9 ■ i o«i, ^< b 

lMftJtfeiftV^. 4ft, -<7)ggli, Sfi2a- 2 
bS-»S^<T7'f^yhf#l)i3{c. IM^L^^E 

[ 0 0 6 3 ] t-f , OffohM CC CT»4S« 
2a) J-T^OSSl 0fc»*, fa^OSS (CICTIi 
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£M2 b ) ±3j0)fm9cWmi-* -y? 1 1 fc©* 
Stfft. *LT, *2gt8rtS0fjeo£E*fc:Lfc.tt. ± 
T0^3I9 ■ 10SriinELTaS«2a • 2bfctt9£*>. 

BIK#*?T*K2a • 2bco-?-# 

ft. iS2a- 2bjW&aS£3fufc&, S£«8|*|£ 

1 #CM* U:*K2 bfcfcfc 3*v*J: a Klfft. 
[00 64] Wc. ^-/W6*flMtS*« (PI 
7) . 5rfc, ^eflWflWiTU. 

[ 0 0 6 5 ] iJCtC, 2^2 a ■ 2 b<7)JiM£#JBJrf ft 
(P8) . ifiKJiO. M B B B ^f^P2 l<offi-b;k6*ff 
fcSftft. $ B B B ©b£fflSUcli£1§l*]C£-t: 
;I^A*U w<0*2»rt^*^#fcft;g£$j£l,T*> 

9) . mfeniVffibtf&XZtltet*. SPSB^ffilMT 

mt ( p i o ) s $tt%m&3*m^mt. s^tc $ 

fiS^^P 2 1 «9£ft£7--/l<- LT . m& 3 
ffll*?r3'(Pi i ) . 

[0066] &±<0£ o fc, 2fs5Hfi«BS«H3a*J6fc J: 
ftlf. ra-lSrtT. it2a • 2bC0T7-f^V)-t 
-y ^SMBfc ifi2m%tlh<?>X\ •■/?& LO^tc 

SttT'tft. 

[00 67] ttl. SM2a • 2 b</>¥+ »/7ZUWt 
*fcf!><^Sai 2<i. 7*hUV^57<*fcJ:'). Br 

2 SrB*flW*J1-tcR»t6 J: o fetiltf. B!P***I»I±S 

[0068] < ssii^mn 3 ) *ww)2m.<?$m 3 1 
%&t>\xr\zwm-th. *nfoe®w?s B B B ^^ 

^)«Jt^fe<i, fiST^Tig B B B ii^JBfi£-ri,t>OT'* 

ft. 

[0069] El*]»7 a • 7 b £»jSL>fc*«2 a • 2 
bZyh'yfimt. tftfti'&tZ'CV^m (P1~P 
4 ) ii . MfZOBB 1 TSi« £ fc ») T'fcft . fcfc. 
-TT^^S 2 a . yUtf 6 £ jSS^EpgilT-^fi L 

(P25a) . fiWO&fg 2 b ^- F4 
Stf&U mmZiti, (P25b-P26b). 

[00 70] i/-/W6Clt ^S^rt^^rySO 
UViKffll^. ^- t4tLT(i. S&2 
bt»LT*6SJK<0«t3t«S: s fi«t-r6«-C, g* 



Hte<0^SI 2 T'xB^ <k d , *R2a - 2bO 
^<fct)-*t. 98ai2tWtttJl^. *Lt\ 

t007 1]&fc:, II2a- 2b<0-*K, »A3& 
STF-Tft (P2 6a) . ZffiWs^. $ B B B 3 fciTF-f ftg 
«tLT«i. >—;W6^^fBLfcafi2a<0*r*«ai, 
T^ft. }ST-rft?S B B B 3<y5Sti. fcaW^^^x 
U TPSt df-v -y fcafr^T^frJtTt' ft . * 
LT , »A 3 *t%-tJE**ft i a tC/N-^-y L 
X . K&ar*OffiA3 ^SSTtft . 

[0072] S^C. EBfcSLfeSSafi O^irttiSi 
£fflwC£$2a • 2b*B9^*>** (P6) . Cl<7) 
*S«8rtfc, ±T-*f<7)5£ffi9 • 10* to 
rp^ST*ft. Sffi9 • 10HL 'J?%< bia-lftf 1 
%tiL*ffltizWH-f$>tiX^&. ^9lc(i, Sf«f-Y-y^ 
1 l^t^ilTVM,. Jit. KOglli, Sm2a • 
2b£fit£||<77>f ^VhT#ftJ:9t, H^L^V^ 

[0073] ff, ®ik3$:mritzmK2aZ. T1j 
<mat\ 0 S«2bSr. ±^riy)S9i9c0S?mf- 
1 lt8t?«. LT . *S»8rt^Br«<0 
ff^tcL^^. ±TO^ffi9 • 1 0*SDffiLTS^2a 

• 2b*IAi)-^i5-frft. d^t#. im$XyX'mifc2 
a • 2bOv-*^fiBDS^S:«BL-5oBrSW)«* 
Taat^iyfri. lS2a-2 baWMHteSfifc 

fiSfS^Srfco^fc, x*T-yh6<)(c<S±^S:LTtJ; 

[0074] S«2 a • 2 btf)0<Oi'-/H* 6<9 
*fc«J«»t8UtU. /W#6t«ft3*4 (P 
7) . ;<7)fc#. i/-7l/*f60»KiHiW(c«««fei|i 

^oitt^T'^ft. 

[0075] ftSMc, 7--;HS ( P 1 1 ) rafl3 
<7)Sier6l3i!ia?rfi : '>^ s W$L2 a • 2bSrSflirfftC: 
fcfci:'} (P8) . tLhco 

T\ SS2a • 2b<OT5-f^y h t ^f-v -y r^Wt^' 

ztazx o . m.^m=f-<r>^^ -yym^xco^Mt. 

i§n D p<2=5:ll^<Hrtg5r?e[ B B B ^^^ *^«-C'# ft . 
[0076] ®T^TlS B B B S^^ft;i:tc 
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[0077] (mmomm* ) ^wmmmmmAiz 
*. 

[0 0 78] E(fi]K7a • 7bfc#J*Ufc*R2a • 2 
b i y t'y^MH U ifcfr-f 5 iT^II ( P 1 -P 
4 Mi. »fiO^KlTSJWt^i:fcO-C-J)l». iXtc. 
-J»IS2aC ;W6SrJS@^EPgfJT'^f[7L 

(P35a), m%cr>gffi.2 b 14 Sr^-tC 

ffcffiU il^$-ti-|» (P35b-P36b). 

[00 79] ^-;l/^6Wi, ^i^/U-^f-^ScO 

OK, 3at<»5«JB2Ti*^fcJ:^t, I«2a' 2 b<D 
[0080] Ifi2a - 2b<0-#fc. 

wr-r* (P36a>„ «A3*arF-ts* 

[ 0 0 8 1 1 * felc, ®fc*U:**I69*;b#»l 
*J8lf>T»S2 a • 2 b ( P 6 ) . £*> 

natt, xsnsne* ±T-**o5g£9 • 1 o*to 
ru*i«eai. £&9 • i ott. 4-5:< t 
BBFimzmibtixvi. jai9tii.'»«f-Y y? 

1 14«R»tfeflT^4. 4>t. ;ogg(i; £K2 a • 
2b$:m!g.8:<T74*>hX'Zh£?lz. 0if;L&V"> 

[0 082] 41\ $ B B H 3£?irFU:gl£2a£. 
<05£SS1 OCSKL S^2b§:, ±*-<7)®g9<0»«^ 

OlZ. k& (P3 7) . <WC ± 

T<05g&9 • 1 0 ZME-fZ ( P 3 8 ) . *<D®, S 
JS, •?-A-cr>{tLW.m£Zbh (P39) . *.LT. £ 
S2a • 2b*%£fcffiiIlteS*lfc<->. X£«8f*)£ 

[0083] WS.2 & ■ 2 b^-/-/W6<0 
*te*JMI«r!HttU i/-/Ht6«r«MkS-fr4 (P 
7) . ^-/U*f60*KHSiWICjU1«tSg 



[0084] 7--/VIS ( P.I 1 ) Tifc&3 

(OHEtfeiJaaSrfiro^^, ii2a • 2bSr«Brf6£ 
fctiO (P8) , frfc. 
09^t^7n-f-v-hT1±, I8P3 8fci5lvC 

JnEri/^Srtfojtmfc n%.<7)Ty4*yhxm (P 

3 9) £-®7t'WTo-0^#, BfMW^^yhfit 
St + ••/ 7 b t>mt=tih 4 T\ v-* -c7)ffiMS 

[0085] ULhOJ; o fc. ^M0B»alUi#£fc J: 
H-ISrtT. it2a • 2bcD75'M>'l-i:. 
3^ -y7»8fc#l£St$ft4<yrt\ -yTlUL^Ktc 

[ o o 8 6 ] 4fc , mrir&xm&m zm&tz ztiz 

[0087] 

tdf-v -yr$i|fflli:*^]te$ill>^T\ ^ yrtBtti 

4 T 7 -f * V t- -fh-^iiMBi fe-f, «A»S#Ftf> 

[01] *%Bfl^HJg0® 1 attA353R?<08MM8 

[02] miim^mnm^commm^ty u-* 

[03] *m<v&m o ^*>*iiB«)-ffife^« 
B0 

[04] ( a ) - ( d ) ti. mmrn'oshim®. 

[05] *^^SS^«2ti:fc(tl,ffi B 3 8 »^^ 
WMftS*«t»riiiBI 

[06] flffi«AII^F«3-9m««t«niH 
[07] *^c7)^S^© 2 (cfc(tl»?S B I^T^ : F^ 

1 08 ] *^«oHM^®3 izmzmik&im? <r> 

[09] *^«Om^S4{CfcttS7gB S H ^m^ 
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[Bio] mm^mm^mmm^i-yti 
i • 2i . mib^m^ 
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8 - JtffiN 
9-10 
11 
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